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DETAILED ACTION 

1 . Claims 1-45 are presented for examination. 

Drawings 

2. The drawings are objected to under 37 CFR 1 .83(a). The drawings must show every 
feature of the invention specified in the claims. Therefore, the "modifying an object on said 
display in response to instructions specified by a respective active virtual thead in said second 
linked list" (independent claim 21) must be shown or the feature(s) canceled from the claim(s). 
No new matter should be entered. 

Corrected drawing sheets in compliance with 37 CFR 1 . 12 1(d) are required in reply to 
the Office action to avoid abandonment of the application. Any amended replacement drawing 
sheet should include all of the figures appearing on the immediate prior version of the sheet, 
even if only one figure is being amended. The figure or figure number of an amended drawing 
should not be labeled as "amended." If a drawing figure is to be canceled, the appropriate figure 
must be removed from the replacement sheet, and where necessary, the remaining figures must 
be renumbered and appropriate changes made to the brief description of the several views of the 
drawings for consistency. Additional replacement sheets may be necessary to show the 
renumbering of the remaining figures. The replacement sheet(s) should be labeled "Replacement 
Sheet" in the page header (as per 37 CFR 1.84(c)) so as not to obstruct any portion of the 
drawing figures. If the changes are not accepted by the examiner, the applicant will be notified 
and informed of any required corrective action in the next Office action. The objection to the 
drawings will not be held in abeyance. 
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Claim Objections 

3. Claim 44 is objected to because of the following informalities: "byte-" should be 
changed to "byte" (in page 57, lines 20 and page 58, line 5). Appropriate correction is required. 

Claim Rejections - 35 USC §112 

The following is a quotation of the second paragraph of 35 U.S.C. 112: 

The specification shall conclude with one or more claims particularly pointing out and distinctly claiming the 
subject matter which the applicant regards as his invention. 

4. Claims 1-45 are rejected under 35 U.S.C. 1 12, second paragraph, as being indefinite for 
failing to particularly point out and distinctly claim the subject matter which applicant regards as 
the invention: 

a. The following terms lack antecedent basis: 

i. "the computer" - claim 41, lines 16-17 

ii. "local variables" - claim 44, lines 17-18 

iii. "said virtual program threads" - claim 45, line 14 

b. The following claim languages are indefinite: 

iv. In claim 1, the term "respective" (lines 10 and 1 1) is indefinite because it 
is not made explicitly clear in the claim language what this is respective to. It is 
also not made explicitly clear in the claim language whether "a respective one" 
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(line 1 1) is the same as the "respective virtual thread" (line 7) or if a separate 
respective one is created. 

v. Claims 21,31,41 and 44 are rejected for the same indefinite reasons as 
stated above in the rejection of claim 1 . 

vi. In claim 21, "an object" (line 9) is indefinite because it is not made 
explicitly clear in the claim language whether this refers to an item or a data 
software object. 

vii. In claim 44, "interval" (line 9) is indefinite because it is not made 
explicitly clear in the claim language how this distinguishes from a "time slice" 
(line 4), if there is a difference between those terms. 

viii. In claim 45, "objects" (line 14) is indefinite because it is not made 
explicitly clear in the claim language whether this refers to an item or a data 
software object. 

ix. In claim 21, it is indefinite because there is no structural relationship 
established between the memory and the interpreter. Specifically, it is not made 
explicitly clear what the bytecode or pseudocode instructions have to do with the 
state and context data of the virtual threads because a structural relationship has 
not been established between them. 

x. In claim 41, it is indefinite because there is no structural relationship 
established between the memory and the interpreter. 

xi. In claim 44, it is indefinite because there is no structural relationship 
established between the memory and the interpreter. Specifically, it is not made 
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explicitly clear what the byte or pseudocode instructions have to do with the state 
and context data of a current one of said virtual threads because a structural 
relationship between the these feature of the interpreter and memory had not been 
established. 

Claim Rejections - 35 USC §103 
The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 

obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

5. Claims 1-18, 20, and 31-43 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Bitar et al. (hereinafter Bital) (US 6,766,515 Bl) in view of Diepstraten 
et al. (hereinafter Diepstraten) (US 6,260,150 Bl). 

6. As to claim 1, Bitar teaches a method for operating a computer, comprising: 
storing in a computer memory a plurality of pseudocode instructions, at least some of 

said pseudocode instructions comprising a plurality of machine code instructions (col 6, lines 9- 
12 and 43-65, col 5, lines 34-41); 

for each of a plurality of tasks or jobs to be performed by the computer, automatically 
creating a respective virtual thread of execution context data including (a) a memory location of 
a next one of said pseudocode instructions (thread to run in next time slice) to be executed in 
carrying out the respective task or job (mapped) and (b) the values of any local variables required 
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for carrying out the respective task or job, a plurality of said tasks or jobs each entailing 
execution of a respective one of paid pseudocode instructions comprising a plurality of machine 
language instructions; processing tasks or jobs in a respective series of time slices or processing 
slots under the control of the respective virtual thread; and context switching between threads 
(col. 1, lines 25-35, col. 4, lines 10-20 and 57-67 \ col 5, lines 19-25, col. 6, lines 9-12, col. 13, 
lines 30-49). 

7. Bitar fails to explicitly teach performing context switching only after completed 
execution of a currently executing one of said pseudocode instructions. However, Diepstarten 
teaches time slice context switching to occur at the end of every instruction (col 8, lines 42-49 
and 63-66). It would have been obvious to one of ordinary skill in the art at the time the 
invention was made to include the feature of time slice context switching to occur at the end of 
every instruction to the existing system of Bitar because it is preferred to switch states or 
instructions when the instruction is over/completed (col. 8, lines 50-66). 

8. As to claim 2, Bitar teaches wherein each of the virtual threads is part of a respective 
linked list of virtual threads, each of the virtual threads further including a pointer to a next 
virtual thread (thread to run in next time slice) in the respective linked list, further comprising, 
for every context switch between different virtual threads, consulting the pointer of a currently 
executing virtual thread to determine an identity of a next virtual thread to be executed (col. 13, 
lines 30-49, col. 16, lines 5-7). 
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9. As to claim 3, Bitar teaches wherein said respective linked list is one of a plurality of 
linked lists of said virtual threads, one of said linked lists being a list of idle virtual threads, 
another of said linked lists being a list of active virtual threads, an additional one of said linked 
lists being a list of queued virtual threads, further comprising periodically moving at least one 
virtual thread from said list of queued virtual threads to said list of active virtual threads (col 11, 
lines 1-7, col 12, lines 7-21), 

10. As to claim 4, Bitar teaches wherein the moving of a virtual thread from said list of 
queued virtual threads to said list of active virtual threads includes: setting a mutex to lock said 
list of queued virtual threads; subsequently modifying pointers in (i) the moved virtual thread, 
(ii) at least one virtual thread originally in said list of active virtual threads, and (iii) at least one 
virtual thread remaining in said list of queued virtual threads; and thereafter resetting or releasing 
the mutex to enable access to said list of queued virtual threads (col 12, lines 63-67 through col 
13, lines 1-15, col 15, lines 30-44, col 11, lines 21-49). 

11. As to claim 5, it is rejected for the same reasons as stated in the rejection of claim 4. 

12. As to claim 6, it is rejected for the same reasons as stated in the rejection of claim 4. 



13. 



As to claim 7, it is rejected for the same reasons as stated in the rejection of claim 2. 
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14. As to claim 8, Bitar teaches wherein each of said virtual threads is assigned a message 
queue, further comprising entering a message in a message queue of a selected one of said virtual 
threads during execution of a task or job pursuant to another one of said virtual threads (col 17, 
lines 22-35 and col 18, lines 21-41). 

1 5. As to claim 9, Bitar teaches wherein said selected one of said virtual threads and said 
another one of said virtual threads correspond to respective tasks or jobs derived from different 
applications programs, whereby the entering of said message in the message queue of said 
selected one of said virtual threads implements data transfer between said different applications 
programs (col 17, lines 22-35 and col 18, lines 21-41). 

16. As to claim 10, Bitar teaches wherein said selected one of said virtual threads and said 
another one of said virtual threads are proxy or interface threads on different computers, the 
entering of said message in said message queue including transmitting said message over a 
communications link between said computers (col 8, lines 28-31). 

17. As to claim 1 1, it is rejected for the same reasons as stated in the rejection of claim 1. In 
addition, Bitar teaches using an interpreter program (col 1, lines 26-35). 

18. As to claim 12, it is rejected for the same reasons as stated in the rejection of claim 1 . In 
addition, Bitar teaches a native thread that a virtual thread is mapped from (col 13, lines 30-49). 
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19. As to claims 13 and 14, Bitar and Diepstraten fails to explicitly teach determining an 
average load of all the native threads and shifting a virtual thread from a first native thread 
having a heavier-than-average load to a second native thread having a lighter-than-average load. 
However, it would have been obvious to one of ordinary skill in the art at the time the invention 
was made to include the feature of calculating the average load and shifting the larger avereage 
load to a lighter load because it is well known that this balance loading will increase the speed 
and efficiency. 

20. As to claim 1 5, it is rejected for the same reasons as stated in the rejection of claim 10. 

21. As to claim 16, it is rejected for the same reasons as stated in the rejection of claim 10. 

22. As to claim 17, it is rejected for the same reasons as stated in the rejection of claims 3 and 
8. 

23. As to claim 18, Bitar teaches wherein each of said virtual threads additionally includes a 
thread priority, further comprising automatically consulting the thread priorities in a plurality of 
said virtual threads to determine relative priorities and varying a sequence of threads in 
accordance with the determined relative priorities (col 10, lines 23-29). 

24. As to claim 20, Bitar teaches wherein said time slots or processing slots are measured by 
counting consecutively executed pseudocode instructions, further comprising, for each of a 
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plurality of said time slices or processing slots, terminating the respective time slot or processing 
slot upon counting a predetermined number of consecutively executed pseudocode instructions 
(time quantum expires) (col 2, lines 22-34). 



25. As to claim 31, Bitar teaches a computer having an interpreter for executing a series of 
bytecode instructions each consisting of a multiplicity of machine code steps, a multitasking 
method comprising: 

for each task of a plurality of tasks to be performed by the computer, using the interpreter 
to define a respective (mapped) virtual thread (col. 1, lines 26-35)', 

during each time slice of a series of consecutive time slices, executing bytecode 
instructions of a respective current thread (choose to schedule an alternate thread) selected from 
among the virtual threads (col. 11, lines 1-19, col 13, lines 22-61); and 

executing a context switch from one of said virtual threads to another of said virtual 
threads only after execution of one of said bytecode instructions (col 2, lines 22-40). 

26. Bitar teaches virtual threading and context switching (col 1, lines 26-40, col 13, line 61) 
but fails to explicitly teach performing context switching only after completed execution of a 
currently executing one of said pseudocode instructions. However, Diepstarten teaches time 
slice context switching to occur at the end of every instruction (col 8, lines 42-49 and 63-66). It 
would have been obvious to one of ordinary skill in the art at the time the invention was made to 
include the feature of time slice context switching to occur at the end of every instruction to the 
existing system of Bitar because it is preferred to switch states or instructions when the 
instruction is over/completed (col 8, lines 50-66). 
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27. As to claim 32, it is rejected for the same reasons as stated in the rejection of claim 2. 

28. As to claim 33, it is rejected for the same reasons as stated in the rejection of claim 3. 

29. As to claim 34, it is rejected for the same reasons as stated in the rejection of claim 4. 

30. As to claim 35, it is rejected for the same reasons as stated in the rejection of claim 5. 

31. As to claim 36, it is rejected for the same reasons as stated in the rejection of claim 6. 

32. As to claim 37, it is rejected for the same reasons as stated in the rejection of claim 8. 

33. As to claim 38, it is rejected for the same reasons as stated in the rejection of claim 10. 

34. As to claim 39, it is rejected for the same reasons as stated in the rejection of claim 1 8. 

35. As to claim 40, it is rejected for the same reasons as stated in the rejection of claim 1 1 . 

36. As to claim 41, it is rejected for the same reasons as stated in the rejection of claim 31. In 
addition, Bitar teaches a memory storing state and context data of multiple threads or tasks (col 
6, lines 9-12 and 43-65, col 5, lines 34 — 41, and col 11, lines 1-20). 
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37. As to claim 42, it is rejected for the same reasons as stated in the rejection of claim 2. 

38. As to claim 43, it is rejected for the same reasons as stated in the rejection of claim 3. 

39. Claim 19 is rejected under 35 U.S.C. 103(a) as being unpatentable over Bitar et al. 
(hereinafter Bital) (US 6,766,515 Bl) in view of Diepstraten et al. (hereinafter Diepstraten) 
(US 6,260,150 Bl), and further in view of Blanset et aL (hereinafter Blanset) (US 4,744,048). 

40. As to claim 19, Bitar in view of Diepstraten fails to explicitly teach controlling objects 
imaged on a computer display and monitoring actuation of keys on a computer keyboard. 
However, Blanset teaches controlling objects imaged on a computer display and monitoring the 
input of keys on a keyboard (col. 13, lines 45-60 and see Abstract) . It would have been obvious 
to one of ordinary skill in the art at the time the invention was made to include the feature of 
controlling objects imaged on a computer display and monitoring the input of keys on a 
keyboard to the existing system of Bitar and Diepstraten because it would allow for context 
switching by the user (col. 7, lines 6-26). 
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41 . Claims 44 and 45 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Bitar et aL (hereinafter Bital) (US 6,766,515 Bl) in view of Blanset et al. (hereinafter 
Blanset) (US 4,744,048). 



42. As to claim 44, Bitar teaches a computer method comprising: 

compiling input user source code into byte- or pseudocode instructions each 
corresponding to a multiplicity of machine code instructions (col 5, lines 32-57); 

operating an interpreter of said computer to assign computing tasks to respective 
(mapped) virtual threads, the assigning of said computing tasks to said virtual threads including 
identifying and storing state and context data for each of said computing tasks (col 1, lines 25- 
35, col. 4, lines 57-67, col 5, lines 19-25, and col 6, lines 9-1 2)\ 

additionally operating said interpreter to execute selected ones of said byte- or 
pseudocode instructions pursuant to the state and context data of a current one of said virtual 
threads (col 11, lines 1-1 9)\ 

after the execution of each successive one of the selected byte- or pseudocode 
instructions and only after such execution, further operating said interpreter to check whether a 
predetermined interval has elapsed since a commencement of execution of instructions pursuant 
to said current one of said virtual threads (col 2, lines 22-34); and 

upon a determination of elapsing of said predetermined interval, operating said interpreter 
to perform a context switch (choose to schedule an alternate thread for some period of time) (col 
2, lines 35-40). 
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43. As stated above, Bitar teaches operating said interpreter to execute selected ones of said 
byte- or pseudocode instructions pursuant to the state and context data of a current one of said 
virtual threads (col. 77, lines 1-19) but Bitar fails to explicitly teach that there is a timer to 
generate a series of time slices to perform this. However, Blanset teaches that timers that keep 
track of the timing of the time slices (col 73, lines 48-52). It would have been obvious to one of 
ordinary skill in the art at the time the invention was made to include the feature of timers 
because it increases the control of the system (col 73, lines 42-59). 

44. As to claim 45, Bitar teaches the tasks assigned to respective ones of said virtual program 
threads, a network, and calculating local variables (col 7, lines 14-35, col 3, line 50, col 5, line 
30). Blanset teaches (a) controlling objects appearing in an image on a display screen, (b) 
monitoring operator input, (c) executing routines of applications programs, (d) running computer 
maintenance routines (col 73, lines 45-60). 

Allowable Subject Matter 

45. Claims 21-30 would be allowable if rewritten or amended to overcome the rejection(s) 
under 35 U.S. C. 112, 2nd paragraph, set forth in this Office action. 
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Conclusion 



Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Kenneth Tang whose telephone number is (571) 272-3772. The 
examiner can normally be reached on 8:30AM - 6:00PM, Every other Friday off. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Meng-Ai An can be reached on (571) 272-3756. The fax phone number for the 
organization where this application or proceeding is assigned is 703-872-9306. 

Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). 



Kt 

8/16/04 




